A novel Gram-stain-positive, aerobic, non-motile actinobacterium, designated GY0556
Pseudonocardia is the type genus of the family Pseudonocardiaceae and was first described by Henssen [1] . At the time of writing, the genus Pseudonocardia comprises 54 recognized species according to the LPSN (List of Prokaryotic names with Standing in Nomenclature, http://www.bacterio.net/pseudonocardia.html) website. Members of this genus are widely distributed in different environments, among which three species have been isolated from marine sediments: Pseudonocardia ammonioxydans [2] , Pseudonocardia antitumoralis [3] and Pseudonocardia sediminis [4] . In this study, another novel Pseudonocardia strain, GY0556 T , was isolated from marine sediments of the western Pacific Ocean. Based on a polyphasic approach, we propose that the isolate represents a novel species in the genus Pseudonocardia.
Strain GY0556
T was isolated from marine sediment of the western Pacific Ocean (141 59.7¢ E 11 59.7¢ N; depth 7118 m) on a modified ZoBell 2216E agar (MZ2216E; 1.0 g yeast extract, 5.0 g tryptone, 34 g sodium chloride, 1 litre of distilled water, 15.0 g agar, pH 7.4-7.6) using the serial dilution technique. The strain was routinely cultured on MZ2216E agar at 30 C for 2-3 days, and stored as aqueous glycerol suspensions (20 %, v/v) Genomic DNA extraction was performed as described by Li et al. [5] . The 16S rRNA gene sequence of strain GY0556
T was amplified by PCR using primers 27F (5¢-AGAGTTT-GATCCTGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGT-TACGACTT-3¢). The PCR products were purified and directly sequenced by using an ABI PRISM BigDye Terminator cycle sequencing kit (Applied Biosystems) and an automatic DNA sequencer (model 3730xl; Applied Biosystems), with primers 802R (5¢-TACCAGGGTATCTAATCC-3¢), 518F (5¢-CCAGCAGCCGCGGTAATACG-3¢), 27F and 1492R. The 16S rRNA gene sequence of strain GY0556
T was compared with that of validly published species from GenBank via the BLAST program and the EzTaxon-e server [6] . All sequence alignments were analysed with the MEGA6 software package [7] . Phylogenetic trees were reconstructed using three tree-making algorithms, neighbour-joining [8] , maximum-parsimony [9] and maximum-likelihood [10] . The stability of relationships was evaluated by performing a bootstrap analysis based on 1000 replications [11] . The almost-complete 16S rRNA gene sequence (1484 nt) of strain GY0556
T was obtained. The isolate was closely related to P. hydrocarbonoxydans IMSNU 22140 T (97.6 % similarity), P. sulfidoxydans DSM 44248
T (97.6 %) and P. alaniniphila Y-16303 T (97.6 %). 16S rRNA gene sequence similarities between strain GY0556 T and the type strains of other related species of the genus Pseudonocardia were less than 97.5 %. The phylogenetic trees based on the neighbour-joining, maximum-parsimony and maximum-likelihood algorithms indicated that strain GY0556 T formed a distinct branch within the radiation encompassing the members of the genus Pseudonocardia (Figs 1, S1 and S2, available in the online Supplementary Material).
Cell morphology was observed by light microscopy (BH-2; Olympus), transmission electron microscopy (H-600; Hitachi) and scanning electron microscopy (Quanta 450; FEI) using cells that had been grown for 1.5-14 days on MZ2216E medium at 30 C. Gram staining was carried out by the standard Gram reaction as described by Cerny [12] . Growth was tested at different temperatures (4, 10, 15, 20, 25, 28, 30, 35 , 40, 45 and 50 C) and pH (4.0-12.0, at intervals of 1.0 pH unit). NaCl tolerance (0-20 %, w/v) was also tested using saltfree MZ2216E medium as the basal medium. Cell motility was tested by the development of turbidity throughout a tube containing semi-solid medium as previously described [13] . Growth under anaerobic conditions was determined by incubation in an anaerobic chamber on MZ2216E medium at 30 C for about 1 month. Catalase activity was determined by bubble production upon addition of a drop of 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Nitrate reduction, gelatin liquefaction, methyl red test, Voges-Proskauer reaction, production of H 2 S and melanin, as well as hydrolysis of casein, starch and cellulose were determined as described by Ruan and Huang [14] . Other physiological and biochemical characteristics were determined using the API 20NE and API ZYM systems (bioM erieux), according to the instructions of the manufacturer. The detailed physiological and biochemical properties of strain GY0556
T are shown in Table 1 and in the species description. Strain GY0556
T can be distinguished from its closest relatives P. hydrocarbonoxydans JCM 3392
T and P. chloroethenivorans JCM 12679
T based on many phenotypic characteristics, including growth temperature, pH, NaCl tolerance, hydrolysis of aesculin and gelatin, enzyme activities and substrate assimilation. In particular, strain GY0556
T could be clearly differentiated from all above-mentioned Pseudonocardia species based on its ability to hydrolyse gelatin and assimilate L-arabinose, D-mannitol and N-acetylglucosamine.
For chemotaxonomic analyses, cell biomass of the organisms was obtained from cultures grown on marine agar (MA; Difco) medium for fatty acid analysis and on MZ2216E for other analyses. Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI system (Sherlock Microbial Identification System, version 6.1), analysed by GC (GC6850; Agilent) and identified using the TSBA6 database of the Microbial Identification System [15] . Polar lipids were extracted according to the procedures described by Minnikin et al. [16] , separated by two-dimensional TLC and identified using the procedure described by Minnikin et al. [17] . Isomers of diaminopimelic acid in whole-cell hydrolysates and sugars were prepared according to the methods of Lechevalier and Lechevalier [18] and analysed by TLC [19] . Respiratory quinones were analysed using ultra-HPLC-MS as described by Kaiser et al. [20] . The genomic DNA G+C content was determined according to the method of Mesbah et al. [21] .
T was shown to possess chemical features consistent with those of the genus Pseudonocardia. The diagnostic diamino acid in the cell-wall peptidoglycan was meso-diaminopimelic acid and whole-cell sugars included xylose, galactose and arabinose. The major menaquinone was MK-8(H 4 ). The total polar lipids were phosphatidylcholine, phosphatidylinositol, one unknown glycolipid, one unknown phospholipid and two unknown lipids (Fig. S3) . The dominant fatty acids (>10 %) of strain GY0556
T were iso-C 16 : 0 (39.6 %) and iso H-C 16 : 1 (18.6 %). iso-C 16 : 0 was typically found as a major component in members of the genus Pseudonocardia [4, 22] . Significant differences in the proportions of several fatty acids were found between the isolate and the reference strains; for example, strain GY0556
T contained lower amounts of summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 3.1 %) and summed feature 9 (iso-C 17 : 1 !9c and/or 10-methyl C 16 : 0 ; 6.0 %) and higher amounts of iso-C 16 : 0 and iso H-C 16 : 1 than its closely related type strains P. hydrocarbonoxydans JCM 3392 Detailed fatty acid profiles of the isolate and the reference strains are presented in Table S1 . The genomic DNA G+C content of strain GY0556
T was determined to be 76.9 mol%, within the range 68-79 mol% reported for recognized species of the genus Pseudonocardia [23] .
To further determine whether strain GY0556
T represents a distinct species in the genus Pseudonocardia, DNA-DNA hybridizations were performed by applying the method of Loveland-Curtze et al. [24] with three replications for each sample. Strain GY0556
T displayed low DNA-DNA reassociation values with P. hydrocarbonoxydans JCM 3392 T (24 ±1.1 %), P. sulfidoxydans JCM 10411 T (22.3±0.7 %), P. alaniniphila JCM 11837 T (36.5±1.5 %) and P. chloroethenivorans JCM 12679 T (23±1.4 %). The results were far below the cut-off point recommended for the circumscription of bacterial genomic species by Wayne et al. [25] , again suggesting that the isolate should be considered as representing a novel species of the genus Pseudonocardia.
In conclusion, based on the results of phenotypic, chemotaxonomic and phylogenetic analyses, strain GY0556
T was considered to represent a novel species of the genus Pseudonocardia, for which the name Pseudonocardia profundimaris sp. nov. is proposed. Cells are Gram-stain-positive, aerobic, non-motile, catalasepositive and oxidase-negative. Morphological observation of 14-day-old cultures revealed that white aerial mycelium and orange-yellow branched substrate mycelium are produced; both aerial and vegetative hyphae are abundant, well developed and fragmented into rod-shaped elements; and rod- The type strain is GY0556 T (=MCCC 1A10574  T =KCTC  39641  T ) , isolated from a deep-sea sediment collected from the western Pacific Ocean. The genomic DNA G+C content of the type strain is 76.9 mol%. 
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